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Abstract 
The objective of this report is to provide an analytical basis to underpin discussions on air quality in Ulaanbaatar, 
Mongolia and to discuss possible short and long-term strategies for reducing air pollution; given the changing 
demographics and growing urbanization and industrialization. These trends have spurred an increase in the demand for 
energy in several sectors including transport, construction, heating, industrial production and have resulted in challenges 
such as pollution from transport, waste disposal, and natural resource mining among others. A scenario analysis of air 
pollution emissions in Ulaanbaatar for the years 2010 and 2020 indicate that unless the government makes a concerted 
effort to address the issue at multiple levels, air pollution and its corresponding health impacts will be significant. While 
there is no single solution to reduce emissions, a combination of measures ranging from public education and awareness 
to strengthening of monitoring and enforcement, to improving technology is necessary, in order to successfully address 
the increasing levels of air pollution. This paper presents, multi-pollutant emissions analysis, dispersion results, impact 
assessment, and scenario analysis for 2010 and 2020 for Ulaanbaatar. 
 
1. Introduction 
Air pollution was one of the critical problems 20 years 
ago in Ulaanbaatar, but even now it has not been solved. In 
fact, UB is fast becoming the world’s most polluted city; a 
remarkable achievement considering its population only 
hovers around the 1.2 million. The pollution is visibly worse 
in the wintertime. This is because coal-fueled ger (traditional 
felted tents) stoves and boilers used for heating and cooking 
produce toxic black smoke plumes that hover like a blanket 
over the often windless city. The chokingly-thick pollution is 
a result of a combination of factors: the poor combustion of 
coal in what are essentially wood stoves, the congested road 
traffic, the dry ground condition and industry. For about 
eight months of the year heating is essential for the survival 
of residents. 60 percent of the city’s residents live in 
peri-urban ger districts; areas populated in the main by life 
condition not good people from Mongolia’s rural areas who 
are arriving in a steady flow. UB’s population has expanded 
by 70 percent over the last 20 years and unfortunately the 
city’s infrastructure has not been able to keep up with the 
growth. In these areas, which are mainly located upwind of 
the city, the only source of heating are poor quality stoves or 
individual household boilers fueled by coal, wood and in 
some cases rubbish-varying from black tar dipped bricks to 
old car tires. UB’s remaining citizens live in apartment 
buildings heated by three coal-burning heat and power 
stations. All forms of household heating in UB contribute to 
the air pollution problem. 
 
The number of cars on the city’s roads seems to be 
increasing daily. Drivers beep their horns impatiently and 
ineffectually, hoping for movement, while pumping carbon 
dioxide, carbon monoxide, sulphur dioxide and nitrogen 
oxides into the air and the faces of those braving the cold or 
waiting to cross the street. When cars do move, further dust 
is released into the air, especially in the ger areas where most 
of the roads remain unpaved. 
The followings are the main causes of environmental 
harm and air pollution of Ulaanbaatar city and generate huge 
pressure against safety and healthiness. 
 
1. Climate and geography. Extreme and harsh climate 
(Ulaanbaatar is one of the coldest capital city in the 
world and during the coldest months of the year), air 
flows and stagnancy centralize on incurved area between 
four mountains with affections of the air inversion in 
could seasons causes high densely pollution and toxin in 
air level of people breathing and it reached to dangerous 
level to the human health. 
2. Increase in demography, population migration and 
expansion of ger district. As of 2009, there are 1000.0 
thousand residents or 37.0 percent of total population of 
Mongolia accommodation in UB city, the 470.400 
hectares of land. Out of 216.0 thousand families of the 
capital city,89.2 thousand or 41.2 percent of families live 
in apartments. There are 135000 families are registered 
in Ulaanbaatar city, which are considered to be air 
polluting sources among more than 130000 counted 
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sources in 9 districts. Moreover, each families in private 
houses, apartments and in gers, utilizing about 5.3 tons 
of coal annually which is responsible for 90 percent of 
air pollution in the city. 
 According to the information released from “Air quality 
Professional Agency”, it is mentioned that three power 
plants in Ulaanbaatar city burning  3.361.510 tons  of 
coal is utilized in 3 power stations as raw material  per 
annum, in addition to 1378 small and middle sized low 
pressure furnaces utilizing 1.1 million tons, are the main 
generators of air pollution.  54 small and middle sized 
low pressure furnaces do meet the safety requirements. 
There are 25 schools and 18 daycares in the city which 
are heated by low pressure furnaces with 895000 tons of 
coal annually.  In the last decade, the city population 
has increased by 300 thousand and the share of ger 
district families increased from 48% to 58.6%. The air 
polluters, in the center of the city are mostly dairy 
product sellers, concession standers and who burn litter 
for heating. 
 
City planning and urbanization. It is challenging that 
industrial plants and various services are centered in 
Ulaanbaatar city producing large pile of wastes and ashes. 
As of 2007, total of 95000 vehicles, 436 motorcycles , 779 
tractors and all terrain vecicles, 1626 trailers were registered 
in the city. However, approximately 130000 vehicles are 
running within the capital city. As of 2010, total  of 130000 
vehicles  were registered in capital city. 64.6%  of total 
vehicles in Ulaanbaatar city run on gas, 33.1% on diesel and 
2.3% on liquid gas fuel. Incomplete gas burn during the 
traffic jam or pedaling at cross sections, causes air pollution. 
In addition,  increasing number of gas stations and car 
repair shops in the city also chips in the general state of 
environmental pollution. 
 
2. Air quality monitoring in Ulaanbaatar city. 
There are 4 observing points measuring city air quality. 
There are also 22 observing points located in bigger 18 cities 
which measure sulfur and nitric dioxide, and conduct air 
monitoring and research activities. Daily average of sulfur 
dioxide and nitric dioxide in capital city air were higher than 
the standards in 12.2-34.5 percent of total observed days in 
2005 and 14.0-31.0 percent in 2009. Sulfur dioxide usually 
increases in October thru April, due to extensive use of coal 
in winter time. Nitric dioxide has been observed higher than 
the standards all season around, usually in the area closer to 
bigger roads, which can be explained by use of vehicles and 
traffic loads. The vehicles in te capital city have increased by 
3.3 times and volume ger district has increased by 2.3 times 
since 1995. Occasional measurement of sulfur dioxide 
surpassed the air quality standard (AQS) in 2007 reached to 
14.6% of the total average observed, which was more with 
0.6% than in 2006; occasions of nitric dioxide  surpassed 
AQS even reached to 44% which was 12.7% higher than the 
2006. How is changed this view in the last 2 years?  
Occasional measurement of sulfur dioxide surpassed the air 
quality standard (AQS) in 2009 reached to 15.5% of the total 
average observed, which was more with 0.64% than in 
2008; occasions of nitric dioxide  surpassed AQS even 
reached to 46% which was 13.2% higher than the 2006. As 
conclusion, we obviously can see that air pollution has 
sudden increase in last years (Fig.1-3 ) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.1  Number of days having higher-than-the average level of pollutant in the air (by percentage) 
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Fig.2  Statistics on Air polluting substances (mcg/m3) 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.3 Annual average level of the sulfur dioxide-CO2 and nitric dioxide-NO2 
in air of Ulaanbaatar city 
 
3. Current state of air pollution in Ulaanbaatar city.  
According to the research, 2009 annual average of sulfur 
dioxide level in the air was 12.5 mcg/m3 and the highest or 
83.0 mcg/m3 of sulfur was recorded in January. According to 
the research, 2009 annual average of nitric dioxide level in 
the air was 37.5 mcg/m3 and maximum daily average of  
99.1 mcg/m3 was recorded at some place in July. 
Ulaanbaatar city air quality information reveals that the nitric 
dioxide level (standard level , 40 mcg/m3) in January 2008 
was twice higher with 83mcg/m3 at some places. Sulfur 
dioxide amount (standard level, 30mcg/m3) in more air 
polluted areas was measured at 38-39mcg/m3, while in other 
areas, the pollution was comparatively less. The above 
picture was observed in areas with crowded cars, cross 
sections, and traffic overloads. In 2007, the sulfur gas annual 
average in bigger cities and villages of Mongolia was 
2-13mcg/m3, the highest has been recorded in Darkhan city 
which was recorded at 461 mcg/m3. The annual average 
level of nitric dioxide was recorded at 5-39mcg/m3 in 
Darkhan city, while the highest was observed as 123mcg/m3, 
which is five times higher than the average. The 
Government of Mongolia has issued Decree No.218 of 2007  
concerning the implementation work of Parliament 
Resolution 46 of 28 june 2007 on Specific  measures for 
reduction of air pollution and Presidential Directive on 
Specific measures for reduction of air pollution. By the order 
229 of 2006 of the Minister for Nature and Environment, 
National Air Quality Office has been established with the 
purpose of implementing policies on reduction of air 
pollution, air quality control and research and for 
disseminating information. The City Mayer has issued 
Decree No.2/444 of September, 2006, on establishing Air 
Quality Unit. Issues of evaluating the current state of air 
pollution, measures toward reducing air pollution, required 
budget, and scientific estimation of implementing such 
measures, need to be addressed at the government 
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decision-making level. In connection  with this, the 
Parliament of Mongolia has issued decree No.46 on 
reversing air pollution, which includes total of 13 articles. 
 
4. Measures to reduce of air pollution in Ulaanbaatar 
city. 
Steps are being taken to implement Point 12 of the 
millennium Development Goals: “to adapt sustainable 
development principles in the national development policies 
and programs and to reverse air and environmental pollution 
in urban areas, particularly in Ulaanbaatar city”. A feasibility 
study has concluded that it would be efficient if plant for 
ecologically friendly fuel were established at Power Plant 2, 
a government owned joint stock company. The capacity of 
the plant will be processing 540 thousand tons of coal and 
producing 216 thousand tons of smokeless fuel annually. 
Calculations also show that the steam ovens converted to 
utilize the gas separated during the semi coking process, 
could generate 125.28 million kWh of electricity and 123 
thousand Gcal of thermal energy. It was also concluded that 
coking coal is the most feasible solution to reverse air 
pollution in the city. Based on these conclusions, the 
Parliament has approved a budget of MNT 50 billion to 
alleviate air pollution in Ulaanbaatar city, and additional 
MNT 2 billion from state budget to subsidize companies that 
produce smokeless condensed fuel. As result of these 
activities, NO2 emitted in the air will be decreased by 
80-90% and poisonous chemical particles released in the 
environment by 95-98%, and 30 tons of  particles and 
ashes produced by power plants annually become a history.  
A family living in an average Mongolian ger with 5 walls 
and 2 layers will spend approximately 2.5 tons of condensed  
(smokeless) fuel in winter months, which will cost 
approximately 105 thousand tugrugs. If this is the case for 
86 thousand families in Ulaanbaatar ger district, we will be 
able to decrease the smoke coming out of the pipe of each 
ger by 60 percent. Therefore, in 2007, measures have been 
taken toward switching low pressure furnaces that are 
currently being used for schools, daycares and family 
hospitals, with electric furnaces, and providing 20 thousand 
families with environmentally friendly condensed fuels, 
ground fuel, electric furnace and additional insulting covers. 
The Minister for Construction and Urban Development and 
The Mayor of Ulaanbaatar city signed a contract on 
establishing Apartment Corporation in order to implement 
“40000 family Apartment Project”. A location of the 
apartment complex and corresponding urban planning , have 
been already selected. Moreover, it is important to seek for 
and increase the consumption of alternative energy sources, 
such as solar and wind energy, adopt new advanced 
technologies in the energy production and to decrease 
energy costs per production unit.  The Ministry always 
holds a policy to support projects and initiatives such as 
utilization of gas furnace, liquid gas and utilization of 
inexpensive  energy in night hours, production of 
condensed fuel, production of  improved ger stove, 
experiment of speed fire-starter, installation of SHP-600 
filter in automobiles, monitoring of automobile diagnostic 
centers and experiment of vehicle emission testers. In order 
to provide the public to live and work in healthy and safe 
environment and in order to legalize “polluter Pays 
Principle”, a law on Air Payment, has been drafted and 
discussed at the Cabinet meeting of the Government, and 
consequently, submitted to the Parliament of Mongolia for 
final approval. With the aim of establishing legal 
environment for determining the roles of the state and local 
governments, individuals and companies, in prevention from 
air pollution and its increasing level, and of adopting modern 
technologies in reduction of air pollution, the draft law on 
changes and amendments to the Law on Air and on 
Environmental protection have been developed. 
 
5. Conclusion 
1. To increase the consumption of alternative energy 
sources, such as solar and wind energy, adopt new 
advanced technologies in the energy production and to 
decrease energy costs per production unit. 
2. To support projects and initiatives such as utilization of 
gas furnace, liquid gas and utilization of inexpensive 
energy in night hours, production of condensed fuel and 
ger stove using new technologies, experiment of speed 
fire-starter, installation of SHP-600 filter in automobiles, 
monitoring of automobile diagnostic centers and 
experiment of vehicle emission testers. In order to 
provide the public to live and work in healthy and safe 
environment and in order to legalize “Polluter Pays 
Principle” 
3. With the aim of establishing legal environment for 
determining the roles of the state and local governments, 
individuals and companies, in prevention from air 
pollution and its increasing level, and of adopting 
advanced technologies in reduction of air pollution 
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